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,Q OLQHZLWK WKH JOREDO LQFUHDVH LQ WKHXVHRI(SRUWIROLR WHFKQRORJLHV LQ OHDUQLQJRUJDQL]DWLRQV WKHLU
SRWHQWLDO XVH LQ0DOD\VLD LV SURPLVLQJ HVSHFLDOO\ LQ WKH JURZLQJ DUHDV RI 7HFKQLFDO DQG9RFDWLRQDO
(GXFDWLRQ7UDLQLQJ79(7,QRUGHUWRXQGHUVWDQGDQGHYDOXDWHWKHSRWHQWLDORI(SRUWIROLRVLQWKHVH
HGXFDWLRQDUHDVWKHLQLWLDOYLHZRIWKHSDUWLHVUHODWHGWRWKH6NLOOV7UDLQLQJ3URJUDPDVXESURJUDPLQ
79(7 VKRXOG EH WDNHQ LQWR FRQVLGHUDWLRQ 6LQFH VXFK DQ HOHFWURQLF OHDUQLQJ V\VWHP KDV QHYHU
SUHYLRXVO\EHHQGHSOR\HG LQDQ\SXEOLFRUSULYDWH WUDLQLQJ LQVWLWXWLRQV LQ0DOD\VLD WKHUH LVDQHHG WR
HQVXUH WKDW LWKDV WKHVXSSRUWRI WKHSDUWLHVFRQFHUQHG7KXV WKHNH\TXHVWLRQV IRU WKLVVWXG\ZHUH WR
LQYHVWLJDWHZKHWKHU WKH(SRUWIROLR LV VXLWDEOH IRU LPSOHPHQWDWLRQ LQ WKH0DOD\VLD6NLOOV7UDLQLQJ
(GXFDWLRQ 3URJUDP DQG  HDV\ HIILFLHQW DQG HIIHFWLYH IRU VWXGHQWV WR XVH 7KLV VWXG\ XVHG ERWK
TXDOLWDWLYH DQG TXDQWLWDWLYH PHWKRGV ZKHUH GDWD FROOHFWLRQ LQFOXGHG (PDLO EDVHG LQWHUYLHZV ZLWK
VHYHUDORIILFHUVLQ0DOD\VLDDQGDVXUYH\RISHUFHSWLRQVRI(SRUWIROLR6NLOOV7UDLQLQJ6WXGHQWVIURPWKH
.XDQWDQ'LVWULFW RI 3DKDQJ0DOD\VLD  7KH UHVXOWV VKRZHG WKDWPRVW SDUWLFLSDQWV DJUHHG WKDW WKH(
SRUWIROLR LVZHOO VXLWHG WREH LPSOHPHQWHGDVDQHYDOXDWLRQPHWKRGRUYDOXHDGGHG WR LPSURYH WKH,7
VNLOOV RI WKH VWXGHQWV GHSHQGLQJ RQ WKHLU OHYHO RI WUDLQLQJ FRXUVH  $OWKRXJK VRPH WUDLQHHVVWXGHQWV
ZDUQHGWKDWWKLVV\VWHPQHHGVORWVRIWKLQJVWREHFRQVLGHUHGVXFKDVIDFLOLWLHVWHFKQLFDODQGHPRWLRQDO
VXSSRUWDVZHOODVDVHQVLEOHSURFHVVPRVWDJUHHGWKDWWKLVV\VWHPVKRXOGEHLQWURGXFHGLQWKHLUWUDLQLQJ
LQVWLWXWLRQV 6LPLODUO\ WKH LQWHUYLHZHHVDOVRKLJKOLJKWHGFRQVWUDLQWV WKDW VKRXOGEHFRQVLGHUHGEHIRUH





PHWKRGRORJ\ (OHDUQLQJ FRPSULVHV D ZLGH VHW RI DSSOLFDWLRQV DQG SURFHVVHV ZKLFK XVH DOO DYDLODEOH
HOHFWURQLFPHGLDWRGHOLYHUHGXFDWLRQDQGWUDLQLQJ7KHWHUPFRYHUVFRPSXWHUEDVHGOHDUQLQJZHEEDVHG
OHDUQLQJ DQG WKH XVH RI PRELOH WHFKQRORJLHV LW LQFOXGHV YLUWXDO FODVVURRPV DQG GLJLWDO FROODERUDWLRQ
-RKQ.D\	/\QFK,Q0DOD\VLDDYDULHW\RI(OHDUQLQJV\VWHPVKDYHEHHQLQWURGXFHGVXFKDV
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WKHOHDUQLQJPDQDJHPHQWV\VWHPE\WKH2SHQ8QLYHUVLW\0DOD\VLDWRHQFRXUDJHVWXGHQWSDUWLFLSDWLRQLQ
OHDUQLQJ+RZHYHU LVVXHV OLNH VWXGHQWV¶ DZDUHQHVV ODFN RI FRPSXWHU DQG EDQGZLGWK IDFLOLWLHV FRQWHQW
TXDOLW\DQGODQJXDJHEDUULHUVKDYHFRQVWULFWHGWKHXVDJHRI(OHDUQLQJ$$OL$FFRUGLQJWR$OL
DQRWKHUUHFRJQL]HGJDSLQ(OHDUQLQJWHFKQRORJ\LVFRPSOH[LW\(OHDUQLQJZDVSHUFHLYHGDVFRPSOH[DQG






PHWKRGRORJLHV WKDW FRPELQH WUDGLWLRQDO OHDUQLQJ ZLWK HOHFWURQLF HQJDJHPHQW $ ZHE UHVHDUFK IRU (
SRUWIROLR DSSOLFDWLRQV LQ DOO 8QLYHUVLWLHV DQG 3XEOLF +LJKHU (GXFDWLRQ VKRZV WKDW WKH 8QLYHUVLW\ RI
7HFKQRORJ\0DOD\VLDZDV WKHRQHDQGRQO\+LJKHU(GXFDWLRQ,QVWLWXWLRQ LQ0DOD\VLD WKDWHPSOR\V WKLV
V\VWHPZKLOH RWKHU LQVWLWXWLRQV DUH VWLOO LQ WKH GHYHORSPHQW DQG WHVWLQJ SKDVH ,Q WKH0DOD\VLDQ 6NLOOV
&HUWLILFDWLRQ3URJUDP06&ZKLFKLVRQHRIWKHFHUWLILFDWLRQSURJUDPVXQGHUWKH0DOD\VLDQ9RFDWLRQDO
DQG (GXFDWLRQ 7UDLQLQJ 9(7 QR LQVWLWXWLRQ RU LQGXVWU\ KDV \HW LQWURGXFHG WKLV DSSOLFDWLRQ IRU WKHLU
WUDLQHHV ,W LV EHFDXVH LQ9(7 WKH OHDUQLQJDSSURDFKZDVGLIIHUHQW IURP WKH FRPPRQKLJKHU HGXFDWLRQ






0DOD\VLDQ6NLOOV7UDLQLQJ3URJUDP%RWK LQWHUYLHZVDQGVXUYH\ZHUHHPSOR\HG WRREWDLQYLHZVRQ WKH
LPSOHPHQWDWLRQRI(SRUWIROLRVLQWKHSURJUDP7KHSUHOLPLQDU\ILQGLQJVZLOOLQIRUPWKHUHTXLUHPHQWVDQG
PDWWHUVWKDWQHHGWREHFRQVLGHUHGIRUWKHDGRSWLRQRIWKH(SRUWIROLRGXULQJWUDLQLQJFRXUVHV7KLVSDSHU
SUHVHQWV WKH ILQGLQJV RI  LQWHUYLHZV FRQGXFWHG WKURXJK RIILFLDO (PDLO WR ILYH0LQLVWU\ JRYHUQPHQW
RIILFHUV WZR SULQFLSDOV RI WUDLQLQJ LQVWLWXWLRQV DQG WKUHH LQVWUXFWRUV ZRUNLQJ RQ WKH 0DOD\VLD 6NLOOV





GHYHORSHG FRXQWULHV SULPDULO\ WR VXSSRUW WHDFKLQJ DQG OHDUQLQJ LQ KLJKHU DQG SURIHVVLRQDO HGXFDWLRQ
:KLOH LW LV LPSRVVLEOH WRSUHFLVHO\GHWHUPLQHKRZPDQ\ LQVWLWXWLRQVKDYH DGRSWHG(SRUWIROLR V\VWHPV
WKHLU DGRSWLRQ FRQWLQXHV WR JURZ /RUHQ]R 	 ,WWHOVRQ  &RXQWULHV LQ (XURSH HVWDEOLVKHG WKH (
SRUWIROLRSURMHFWKWWSZZZHXURSRUWIROLRRUJIRUSURPRWLQJUHVHDUFKDQGGHYHORSPHQWRI(SRUWIROLRV
IRUKLJKHUHGXFDWLRQIXUWKHUHGXFDWLRQDQGOLIHORQJOHDUQLQJ7KLVZRXOGLQGLFDWHWKDWWKHXWLOL]DWLRQRI(
SRUWIROLR DSSOLFDWLRQV KDV UHFHQWO\ LPSURYHG VLJQLILFDQWO\ EHFRPLQJ DFFHSWDEOH LQ VFKRROV DQG KLJKHU
LQVWLWXWLRQV LQ (XURSH DQG WKH 8QLWHG 6WDWHV ,Q WKH 8QLWHG .LQJGRP WKH -RLQW ,QIRUPDWLRQ 6\VWHP
&RPPLWWHH-,6&RQHRIWKHOHDGLQJRUJDQL]DWLRQVLQWKHXVHRIGLJLWDOWHFKQRORJLHVLQ8.HGXFDWLRQDQG
UHVHDUFKZDVDFWLYHO\VXSSRUWLQJUHVHDUFKDERXWWKHLPSOHPHQWDWLRQDQGHQJDJHPHQWZLWKWKLVDSSOLFDWLRQ
E\ FROODERUDWLQJ ZLWK WKH ORFDO KLJKHU HGXFDWLRQ VHFWRU 7KH ODWHVW UHSRUW DERXW HSRUWIROLR ODUJHVFDOH
LPSOHPHQWDWLRQV UHVXOWLQJ IURP WKH HSRUWIROLR LPSOHPHQWDWLRQ H3, VWXG\ ZDV SXEOLVKHG LQ 
WKURXJK WKH -,6&ZHEVLWH 7KH VWXG\ WKDW ZDV OHG E\ 'U *RUGRQ -R\HV DQG$QJHOD 6PDOOZRRG IURP
8QLYHUVLW\RI1RWWLQJKDPEHJDQLQDQGHQGHGE\7KHILQGLQJVIURPWKHUHSRUWVVKRZWKDWH
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SRUWIROLRVPLJKWVXSSRUWVWXGHQWV¶UHIOHFWLRQE\KDYLQJSHUVRQDO OHDUQLQJH[SHULHQFHZLWK WKHV\VWHP ,W




WKURXJK D VHULHV RI (SRUWIROLR SURFHVVHV VXFK DV UHIOHFWLRQ JRDO VHWWLQJ DQG VHOIDVVHVVPHQW ,Q WKH
RQOLQHOHDUQLQJPRGHOLQYROYLQJUHDGLQJUHIOHFWLRQGLVSOD\DQGGRLQJ5'ZKLFKZDVSURSRVHGE\
%RQN 	 =KDQJ  UHIOHFWLRQ LV GHULYHG IURP (SRUWIROLRV WR FRQGXFW VHOIDVVHVVPHQW 7KLV LV
VXSSRUWHGE\DUHSRUWIURPWKH(SRUWIROLR&RQVRUWLXPD(XURSHDQHSRUWIROLRUHVHDUFKJURXSZKHUHWKH\
LQIRUPHG WKDW D SULPDU\ IXQFWLRQ RI DQ (SRUWIROLR LV WR DFW DV DQ RQOLQH WRRO IRU HYDOXDWLQJ VWXGHQW
OHDUQLQJ 6ORDQ &RQVRUWLXP  0FPDKRQ 	 /XFD  UHJDUGHG DQ (SRUWIROLR DV D VHOI
PRQLWRULQJDQGHYDOXDWLRQ WRRO IRURQOLQH OHDUQLQJ0RUHRYHU UHVHDUFKRQ(SRUWIROLRVDVDPHGLXP WR
JDWKHULQJ IHHGEDFN VKRZV WKDW WKRVH VWXGHQWV DW $ELOHQH &KULVWLDQ 8QLYHUVLW\ $XVWUDOLD SODFHG WKHLU
ZULWWHQ UHIOHFWLRQ LQ (SRUWIROLRV ZKLOH FUHDWLQJ WKHLU SURMHFWV'HQQLV +DUG\	:KLWH  &KDQJ
LQGLFDWHGWKDWZHESRUWIROLRVJHQHUDWHQXPHURXVHIIHFWVVXFKDVFRQWUROOLQJWKHOHDUQLQJSURFHVV
VHOIH[DPLQLQJ WKH DGYDQWDJHVGLVDGYDQWDJHV HQKDQFLQJ VWXGHQW GHYHORSPHQW DQG DUH EHQHILFLDO WR









EHWZHHQ DFWLYLWLHV LQ WKH FODVVURRP DQG UHDO OLIH +RZHYHU WKH VXFFHVVIXO DFKLHYHPHQW RI WKHVH
DQWLFLSDWHGRXWFRPHVGHSHQGVXSRQWKHSXUSRVHVSUDFWLFHVDQGVWUXFWXUHV WKDWJXLGH LPSOHPHQWDWLRQRI
WKLV QHZ IRUP RI OHDUQLQJ DQG DVVHVVPHQW LQ YRFDWLRQDO HGXFDWLRQ 7XUKDQ	'HPLUOL  UHSRUWHG
IURPWKHLUVWXG\RIYRFDWLRQDOHGXFDWLRQWHDFKHUV¶DQGVWXGHQWV¶SHUFHSWLRQRIWKHXVHRI(SRUWIROLRVLQ
WKH8QLWHG.LQJGRP'HQPDUN5RPDQLDDQG7XUNH\DQGVKRZHGWKDWERWKWHDFKHUVDQGVWXGHQWVIRXQG
WKDW WKH (SRUWIROLR SURFHVV ZDV QHFHVVDU\ LQ YRFDWLRQDO HGXFDWLRQ DV SDUW RI WKH OHDUQLQJ SURFHVV WR
FROOHFWHYLGHQFHPRQLWRUZRUNSURJUHVVVNLOOVDQGNQRZOHGJHDVVHVVPHQWDVZHOODVPHDVXULQJVWXGHQW¶V
UHIOHFWLRQRQOHVVRQV
)XUWKHUPRUHEDVHGRQ WKHUHVXOWVRID/HRQDUGRGD9LQFLSURMHFW IRU IXUWKHUHGXFDWLRQ  LQWKH8.











ERRVW WKH FRXQWU\ WRZDUGV LWV REMHFWLYH 2QH RI WKH NH\VWRQHV RI WKLV DVSLUDWLRQ LV WKH SURYLVLRQ DQG
SUHSDUDWLRQRIKLJKO\VNLOOHGKXPDQFDSLWDOWKHODFNRIZKLFKKDVVWDOOHGWKHQDWLRQ¶VHIIRUWWRVHWRIIIURP
WKHPLGGOHLQFRPHWUDSLQWRDKLJKLQFRPHHFRQRP\,QWKLVFRQWH[W7HFKQLFDODQG9RFDWLRQDO(GXFDWLRQ
DQG7UDLQLQJ 79(7SOD\VDSLYRWDO UROH LQSURYLGLQJ WKHVNLOOHGZRUNIRUFHUHTXLUHG IRU WKHFRXQWU\¶V
HFRQRPLFWUDQVIRUPDWLRQ/HRQJ
$V WKHZRUOGKDVEHHQXWLOL]LQJ ,QIRUPDWLRQ7HFKQRORJ\,7IRUPRVWRI WKHEXVLQHVV LQDOODUHDV
79(7LQ0DOD\VLDVKRXOGWDNHVLPLODUVWHSVLQRUGHUWRSURGXFHKLJKO\VNLOOHGZRUNHUVWKDWDUH,7VDYY\





³2QH RI WKH ILYH VWUDWHJLF WKUXVWV RXWOLQHG LQ WKH 03 LV WR GHYHORS D ZRUOGFODVV KXPDQ FDSLWDO E\
IRFXVLQJRQWKH1DWLRQDO0DMRU(FRQRPLF$UHDV1.($VHVSHFLDOO\LQWKHILHOGRILQIRUPDWLRQDQG
FRPPXQLFDWLRQWHFKQRORJ\,&7DQGHGXFDWLRQVHUYLFHV´02+(S
7KH 6NLOOV 7UDLQLQJ 3URJUDPZKLFK LV D VXESURJUDP XQGHU79(7 FXUUHQWO\ GHSOR\V D ILOH EDVHG










%\ ORRNLQJ DW WKHVH LVVXHV HSRUWIROLRVPLJKW SOD\ D UROH LQ EHLQJ DEOH WR JDLQ LQWHUHVW IURP WKH
SXEOLFHVSHFLDOO\IURPSDUHQWVDQGSURVSHFWLYHWUDLQHHVVWXGHQWVLQWHUPVRIWHFKQRORJ\DGRSWHGDQGDVD
µEX\LQ¶ FRPSRQHQW RI WKH VNLOOV WUDLQLQJ SURJUDP0RUHRYHU LQVWLWXWLRQV WKDW HPSOR\ HSRUWIROLRV IRU
WKHLU VWXGHQWVZLOO LQFUHDVH WKHLU LPDJH WR WKH HPSOR\HU DQG FDUHHU SURYLGHU DV D WHFKQRORJ\ HQKDQFHG





· :KDW DUH WKH VWDNHKROGHUV JRYHUQPHQW RIILFHUV SULQFLSDOV DQG LQVWUXFWRUV DQG VWXGHQWV¶
YLHZVDERXWDQ(OHDUQLQJRU(SRUWIROLRVWREHLPSOHPHQWHGLQWKH6NLOOV7UDLQLQJ3URJUDP"





VWXG\ KDG DPL[HGPHWKRG DSSURDFKZKLFK KDV LWV SULPDU\ SKLORVRSK\ DV SUDJPDWLVP &URWW\ 
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3UDJPDWLVP KDV PDQ\ GHILQLWLRQV GHSHQGLQJ RQ WKH VLWXDWLRQ DQG UHVHDUFK WKDW LV DVVRFLDWHG ZLWK LW
3UDJPDWLVPLVDFFHSWHGDVWKHPDLQ LGHRORJ\EHFDXVHLWLVFRQFHUQHGZLWKWKHDSSOLFDWLRQWKDWZRUNVWR
SURYLGHVROXWLRQVWRDFHUWDLQSUREOHP,WDULVHVRXWRIHYHQWVFLUFXPVWDQFHVDQGFRQVHTXHQFHVUDWKHUWKDQ
SUHFXUVRU FRQGLWLRQV &URWW\  %HVLGHV PL[HG PHWKRGV UHVHDUFK LV DQ DSSURDFK WR NQRZOHGJH
WKHRU\ DQG SUDFWLFH WKDW DWWHPSWV WR FRQVLGHU PXOWLSOH YLHZSRLQWV SHUVSHFWLYHV SRVLWLRQV DQG
VWDQGSRLQWV-RKQVRQ2QZXHJEX]LH	7XUQHU&UHVZHOOVWDWHVWKDWSUDJPDWLVWVEHOLHYHGLQ
WUXWK WKDW LV JHQHUDWHG IURP FRQVHTXHQFHV 7KHUHIRUH SUDJPDWLVW UHVHDUFKHUV DUH IUHH WR FKRRVH WKH
PHWKRGVRUWHFKQLTXHVWKDWPHHWWKHLUQHHGVDQGSXUSRVH
2QHLPSRUWDQWWHFKQLTXHLQSUDJPDWLVWLGHRORJ\LVWULDQJXODWLRQ'HQ]LQGHILQHGWULDQJXODWLRQ
DV ³WKH FRPELQDWLRQ RIPHWKRGRORJLHV LQ WKH VWXG\ RI WKH VDPHSKHQRPHQRQ´ S 0RVW HPSLULFDO
PL[HGPHWKRGVVWXGLHVLQUHFHQW\HDUVKDYHXWLOL]HGWZRRUPRUHGLIIHUHQWW\SHVRIGDWDRUGDWDFROOHFWLRQ
WHFKQLTXHV 6PDOO  7KHUHIRUH WKLV SURMHFW ZLOO HPSOR\ GDWD DQG PHWKRGRORJLFDO WULDQJXODWLRQ
ZKLFKDFFRUGLQJWR'HQ]LQFDQEHGLYLGHGLQWRIRXUDUHDVGDWDWKHRU\LQYHVWLJDWRUDQGPHWKRGRORJLFDO
'DWD FROOHFWHG LQ WKLV SURMHFW ZLOO EH IURP YDULRXV IRUPV OLNH LQWHUYLHZV DQG VXUYH\V HPSOR\LQJ D






KHQFH HQDEOLQJFRQWH[WXDOLVDWLRQRI WKH DQDO\VLVRI WKHSKHQRPHQD7KHTXDOLWDWLYHSDUW DOVR LQWHQGV WR
















	 0D\HV  $Q (OHFWURQLF 3RUWIROLR HSRUWIROLR WKDW LV SDUW RI WKH 9/( LV SURSRVHG IRU
LPSOHPHQWDWLRQ LQ WKH 0DOD\VLDQ 6NLOOV &HUWLILFDWLRQ SURJUDP WKH 0LQLVWU\ RI +XPDQ 5HVRXUFHV
0DOD\VLD$QHSRUWIROLR LV DFROOHFWLRQRIGLJLWDO DUWLIDFWVRUZRUNSURGXFWV LQFOXGLQJ WKH HYLGHQFHRI
OHDUQLQJ GHPRQVWUDWLRQV UHVRXUFHV DQG DFFRPSOLVKPHQWV RI LQGLYLGXDOV JURXSV FRPPXQLWLHV
RUJDQL]DWLRQVRULQVWLWXWLRQV
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D(SRUWIROLRGHILQLWLRQDQGIXQFWLRQ












GXUDWLRQ 6RPH LQWHUYLHZHHV VDZ WKH HSRUWIROLR DV DQ DVVHVVPHQW FROOHFWLRQ SRLQW WKURXJKZKLFK WKH
VWXGHQWV¶HYDOXDWLRQZLOOEHFRPSOHWHO\YHULILHG,QDGGLWLRQWKHPDMRULW\RIWKHLQVWUXFWRUVVDLGWKDWWKHH
SRUWIROLR FRXOG EH GHVFULEHG DV D PHGLXP WKDW PLJKW EH XVHG WR PRQLWRU WKH SURJUHVV RI VWXGHQWV













7KH LQWHUYLHZHHVZHUHUHTXHVWHG WRFRQILUPZKHWKHU WKHHSRUWIROLRGHYHORSPHQW VKRXOGEHFDUULHGRXW
DQGLPSOHPHQWHGLQWKH6NLOOV7UDLQLQJ3URJUDP$OOSDUWLFLSDQWVVKRZHGIXOOVXSSRUWIRUWKHHSRUWIROLR
WREHGHYHORSHGDQGH[HFXWHGLQWKLVSURJUDP+RZHYHU WKHUHDUHFRQGLWLRQVWKDWQHHGWREHWDNHQ LQWR
DFFRXQW VXFKDV WKH V\VWHPPXVWEH LQDFFRUGDQFHZLWK WKH UHTXLUHPHQWVRI WKHSURJUDP LWPXVWEHD
XVHUIULHQGO\DQGDWWUDFWLYHV\VWHPDQGWKHLPSOHPHQWDWLRQZLOOEHEDVHGRQWKHFRQVHQWRIWKHVXSHULRUV
DQGPDQDJHPHQWLQWKHUHVSHFWLYH6NLOOV7UDLQLQJ,QVWLWXWHV7KHVWXGHQWVDOVRH[SUHVVHGWKHLUYLHZVRQ
WKH QHFHVVLW\ RI HSRUWIROLR LPSOHPHQWDWLRQ LQ 6NLOOV 7UDLQLQJ SURJUDP  RI VWXGHQW UHVSRQGHQWV
FRQILUPHGWKDW WKH\IHOWYHU\VWURQJO\WKDWWKHHSRUWIROLRVKRXOGEHLQFOXGHGDVSDUWRIWKHWUDLQLQJDQG
OHDUQLQJSURFHVVZKLOHRI WKHPYRWHG LW WREHQHFHVVDU\/LNHZLVH D WRWDORIRIUHVSRQGHQWV
DJUHHGWKDWWKLVV\VWHPVKRXOGEHLQWURGXFHGDQGLPSOHPHQWHGLQWKHLUWUDLQLQJLQVWLWXWH
$OO SDUWLFLSDQWV DJUHHG WKDW VWXGHQWV RI WKH 6NLOOV 7UDLQLQJ 3URJUDP VKRXOG EH H[SRVHG WR WKH ,7
WHFKQRORJLHV VXFK DV HOHDUQLQJ HSRUWIROLR DQG DQ\ HOHFWURQLF DSSOLFDWLRQ WKDW VXLWV WKHLU OHDUQLQJ
HQYLURQPHQW$EG$]L]	+DURQ'ROODKHWDO=XONHIOLHWDO7KLVLVVXSSRUWHGE\
6DXG 5DKPDQ 	 6KLXQJ ZKR REWDLQHG WKH YLHZV RI YRFDWLRQDO XQGHUJUDGXDWHV IURP VHYHUDO
0DOD\VLDQ KLJKHU OHDUQLQJ LQVWLWXWLRQV LQ UHODWLRQ WR HOHDUQLQJ DSSOLFDWLRQV IRU YRFDWLRQDO DQG VNLOOV
WUDLQHHV 7KH ILQGLQJV UHSRUWHG WKDW PDMRULW\ RI WKH XQGHUJUDGXDWHV DJUHHG WKDW YRFDWLRQDO DQG VNLOOV




3ULRU WR DQ\ V\VWHP GHYHORSPHQW LW LV QHFHVVDU\ WR HPSKDVL]H WKH LPSRUWDQW IHDWXUHV UHTXLUHG E\ WKH




WKH V\VWHP DUH WKH LQVWUXFWLRQ ODQJXDJH XVHG 6LQFH PRVW RI WKH VWXGHQWV ZHUH SRRU LQ (QJOLVK
FRPPXQLFDWLRQ WKHQ LWZDV UHFRPPHQGHG WKDW WKH V\VWHP EH GHYHORSHG LQ DW OHDVW WZR ODQJXDJHV WKH
RWKHU EHLQJ0DOD\ =XONHIOL HW DO )XUWKHUPRUH WKH V\VWHP PXVW EH XVHU IULHQGO\ DQG KDV
XQGHUVWDQGDEOHIXQFWLRQVVLQFHQRWPDQ\VWXGHQWVZHUH,7OLWHUDWHDQGSURILFLHQWLQWKHRQOLQHV\VWHP7KH






QHHGV WR EHPHW $SDUW IURP WKH IDFWRUVPHQWLRQHG DERYH VXFK DV FRPSOHWH XVHUPDQXDO DSSURSULDWH
ODQJXDJHDQGSUHORDGHGPRGXOHVLQWKHV\VWHPWKHLQWHUYLHZHHVUDLVHGVRPHRWKHULVVXHVWKDWVKRXOGDOVR
EH LQFOXGHG LQ WKH VXFFHVV FULWHULD VXFK DV SURFHVV SODQQLQJ LQWHQVLYH WUDLQLQJ IRU XVHUV VXSSRUW DQG










 7KH SXUSRVH RI WKH V\VWHP HJ RQOLQH DVVHVVPHQW VRFLDO
LQWHUDFWLRQFRPSLODWLRQ
 7HFKQLFDODVVLVWDQFHIURPRWKHUUHODWHGSHUVRQQHO





3UHYLRXV UHVHDUFK KDV VXJJHVWHG WKDW HSRUWIROLRV FRXOG SURYLGH FOHDU EHQHILWV ZKLFK DUH FRQVLGHUHG
LPSRUWDQW LQ WKH YRFDWLRQDO WHDFKLQJ DQG OHDUQLQJ SURFHVV 7XUKDQ 	 'HPLUOL  +DOODP 





(SRUWIROLRV DOORZ VWXGHQWV WR XSORDG WKHLU ZRUN HLWKHU IRU SHUVRQDO VDWLVIDFWLRQ RU WR EH UHYLHZHG E\







,Q DGGLWLRQ WKH LQVWUXFWRUV EHOLHYHG WKDW LQGLUHFW YLUWXDO FRPPXQLFDWLRQ FRXOG VXSSRUW VWXGHQWV WR
DFWLYHO\ UHVSRQG ,W DOORZV IDVW IHHGEDFN DQG WKH\ FRXOG UHIOHFW DQG LPSURYH WKHLU ZRUN DFFRUGLQJ WR
LQVWUXFWRU¶VDQQRWDWLRQV7KLVSKHQRPHQDZLOOFUHDWHDQDFWLYHOHDUQLQJHQYLURQPHQWDPRQJVWXGHQWVDQG
ZRXOG DOVR DEOH WR EULGJH WKH FRPPXQLFDWLRQ JDS RXWVLGH RI WKH FODVVURRP EHWZHHQ VWXGHQWV DQG
LQVWUXFWRUV2WKHU WKDQ WKDW WKHVWXGHQWVFDQLQWHUDFWVRFLDOO\ZLWKSDUWQHUV LQSURGXFLQJJURXSZRUNRU


















D VNLOOV WUDLQLQJJUDGXDWH WKH\QHHG WREH HTXLSSHGQRWRQO\ZLWK WKHLU ILHOG VNLOOVEXW WKHEDVLF VNLOOV

























&RVW LV DQ LPSRUWDQW LVVXH FRQVLGHUHGE\HDFKRUJDQL]DWLRQ LQ UHODWLRQ WR DQ\DFWLYLW\RU LPSURYHPHQW








2Q WKH RWKHU KDQGPRVW SULQFLSDOV DQG RIILFHUV SURMHFWHG WKDW HSRUWIROLRV FRXOG VDYH WKH FRVW RI
PDWHULDOV LQYROYHG LQ WUDLQLQJ OLNH SDSHU ILOHV VWDWLRQHU\ DQG SULQWLQJSKRWRFRS\LQJ 6RPH RI WKHP















RI WKLV V\VWHP VKRXOG EH WDNHQ LQWR FRQVLGHUDWLRQ VR WKDW VXFFHVVIXO LPSOHPHQWDWLRQ FDQ EH DFKLHYHG
3UHYLRXVVWXGLHVKDYHSUHVHQWHGDQXPEHURI LVVXHV LQYROYHGZLWK HSRUWIROLR$EUDPL	%DUUHWW 
&DUOLQHUD&KDOOLV7KHLVVXHRIWKHDXWKHQWLFLW\DQGRULJLQDOLW\RIVWXGHQWZRUNDQGKRZWR
252 E-Portfolio Development and Implementation in Malaysian Technical ...
HQVXUHWKDWWKHHYLGHQFHVXEPLWWHGLVDFWXDOO\SUHSDUHGE\WKHVWXGHQWVWKHPVHOYHVZDVUDLVHGE\$EUDPL
	%DUUHWW)XUWKHUPRUHWKH\SRLQWHGWRWKHGLIILFXOWLHVLQGHWHUPLQLQJWKHRZQHUVKLSRIWKHZRUN
EHFDXVH VRPHWLPHV VWXGHQWV QHJOHFW WR NHHS WKHLU ZRUN VDIH  0RUH LVVXHV WR EH DGGUHVVHG FRQFHUQ
DGPLQLVWUDWLRQRIWKHV\VWHPGDWDPDQDJHPHQWVHFXULW\DQG OLPLWDWLQJVWXGHQWDFFHVV WRRWKHUSHRSOH¶V
ZRUN&KDOOLV
$FFRUGLQJ WR WKH LQWHUYLHZV UHODWLQJ WR LVVXHV DQG SUREOHPV WKDW PD\ EH HQFRXQWHUHG EHIRUH DQG
GXULQJ WKH LPSOHPHQWDWLRQ RI WKH HSRUWIROLR V\VWHP DOO LQWHUYLHZHHV DJUHHG WKDW WKHUH DUH QXPHURXV
FKDOOHQJHVWKDWQHHG WREHPHDVXUHGEHIRUH LPSOHPHQWLQJ WKLVV\VWHPLQWHQVLYHO\RIVWXGHQWVDOVR
DJUHHGWKDWWRLPSOHPHQWDQGHVWDEOLVKWKLVV\VWHPPLJKWQHHGIXOOFRRSHUDWLRQIURPDOOSDUWLHVDQGWKLVLV
DJUHDWFKDOOHQJHZKLFKQHHGVWREHWDNHQLQWRDFFRXQW7KHVHYLHZVZHUHFROOHFWHGDQGFDWHJRUL]HGLQWR
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$VVLVWDQFH IURP WKH VXSSRUW WHDP LV HVVHQWLDO DV LW SOD\V D UROH LQ LQFUHDVLQJ XVHUV¶ PRWLYDWLRQ DQG
FRQILGHQFHZKLOHXVLQJWKHV\VWHP(OOLVHWDO6LQFHWKLVV\VWHPZDVLPSOHPHQWHGDQGPRQLWRUHG
DWDGLVWDQFHWKHQWHFKQLFDODVVLVWDQFHKDGWRUHO\RQRQOLQHFRPPXQLFDWLRQPHWKRGVVXFKDVHPDLODQG






















&RQVHTXHQWO\ EHIRUH LPSOHPHQWLQJ WKH V\VWHP QXPHURXV WKLQJV QHHG WR EH QRWHG DV YLJLODQW
SODQQLQJVKRXOGEHGRQHVRWKHDSSURYHGFRVWZLOOQRWLQFUHDVHGXHWRRYHUORRNHGLVVXHVDQGFDUHOHVVQHVV
$FWLRQV VXFK DV ILQGLQJ DOWHUQDWLYHV OLNH XVLQJ IUHH VRIWZDUH HDV\ GDWD KDQGOLQJ GR QRW UHTXLUH ODUJH














(SRUWIROLR LV DQ LQVWUXFWLRQDO SURGXFW WKDW XVHV ,&7EDVHG H
OHDUQLQJ 0RKG %HNUL 5XKL]DQ 1RUD]DK )DL]DO $PLQ 1XU 	












%DUUHWW  GHILQHG HOHFWURQLF SRUWIROLR DV WKH XVHV RI
HOHFWURQLFWHFKQRORJLHVDVDFRQWDLQHUDOORZLQJVWXGHQWVWHDFKHUV
WR FROOHFW DQG RUJDQL]H SRUWIROLR DUWLIDFWV LQ PDQ\PHGLD W\SHV
DXGLR YLGHR JUDSKLFV WH[W 7KLV LV VXSSRUWHG E\ -,6&ZKHUH
WKH\GHILQHDQHSRUWIROLRLVWKHSURGXFWFUHDWHGE\WKHOHDUQHUD
FROOHFWLRQ RI GLJLWDO DUWHIDFWV DUWLFXODWLQJ H[SHULHQFHV
DFKLHYHPHQWVDQGOHDUQLQJ-,6&
&RPPXQLFDWLRQPHGLXP (SRUWIROLRV DUH HDVLHU WR XVH LQ SXEOLVKLQJ LQIRUPDWLRQ DQG FDQ
DOVR EH XVHG DV D OHDUQLQJ WRROZKHUH XVHUV FDQ VKDUH LGHDV DQG
LQIRUPDWLRQZLWKRWKHUXVHUVYLDRQOLQH0RKG%HNULHWDO
$IHZUHVHDUFKHUVDOVRHPSKDVL]HVWKDWHSRUWIROLRVPD\VXSSRUW
FROODERUDWLYH OHDUQLQJ DQG HQKDQFH FRPPXQLFDWLRQ DPRQJ
FROOHDJXHV-DU\DQL ,EUDKLP6DKLEXGLQ1DVDE	'DUXLV
-,6&
(YDOXDWLRQDQGDVVHVVPHQW (OHFWURQLF3RUWIROLRV VHUYHDVDPHDQRIDXWKHQWLFDVVHVVPHQW WR
GHPRQVWUDWH D WHDFKHU¶V SURILFLHQF\ DV ZHOO DV WKDW RI WKH
VWXGHQWV-ZDLIHOO
7UDFNLQJPRQLWRULQJSURJUHVV 3DXO 0DQQLQJ IURP 7KDQHW &ROOHJH VDLG LQ WKH UHSRUW RQ (
SRUWIROLR ,PSOHPHQWDWLRQ IRU -RLQW ,QIRUPDWLRQ 6\VWHP
&RPPLWWHH-,6&SURMHFW ³0\194VWXGHQWVXVH WKHLUSKRQHV
WR FDSWXUH HYLGHQFH RI ZKDW WKH\ KDYH GRQH DQG WKHQ XSORDG LW
LQWR WKHLU HSRUWIROLRV 7KLV KDV UHDOO\ KHOSHG WKH SURJUHVVLRQ
DPRQJORZHUDFKLHYLQJVWXGHQWV´-,6&





IRXQG WR DVVLVW VWXGHQWV LQ LGHQWLI\LQJ WKHLU OHDUQLQJ GLIILFXOWLHV




7KH HSRUWIROLR VKRZV VRPH OHDUQLQJ HQKDQFHPHQW VXFK DV
LPSURYLQJ TXDOLW\ RI HYLGHQFH DQG IHHGEDFN VNLOO GHYHORSPHQW
-R\HV*UD\	+DUWQHOO\RXQJ
6DYHUHVRXUFHV 7KH HOHFWURQLF SRUWIROLR KDV PDQ\ DGYDQWDJHV FRPSDUHG WR WKH
SULQWHGSRUWIROLRVXFKDVWKHDELOLW\WRVDYHDQGRUJDQL]HPDWHULDO
PRUH HDVLO\ 0RKG %HNUL HW DO  7KLV PD\ LQFOXGH




7KURXJKHSRUWIROLRV VWXGHQWVDUHDEOH WR VKDUHGHYHORSLQJ LGHDV




7KH HSRUWIROLR SURFHVV DOORZV IRU WKH VFKHGXOLQJ RI SHULRGLF
SURJUHVV UHYLHZV WKDW FDQ EH XVHG WR FRQVXOW OHDUQHUV DVZHOO DV
VHUYHDVYDOXHDGGHGDVVHVVPHQW%X]]HWWRPRUH	$ODGH
7KLV LV DJUHHG E\ +ROWRQ ZKHUH HOHDUQLQJ OLNH WKH H
SRUWIROLRFRXOGDVVLVWZLWKPRQLWRULQJVWXGHQWV¶SDUWLFLSDWLRQDQG
SURJUHVV7KLV LV LQ OLQHZLWK WKH9RFDWLRQDO(GXFDWLRQ7UDLQLQJ
9(7 FRQFHSW WKDW VWXGHQWV LQ WKLV FRXUVH PXVW KDYH WR VKRZ




,PSOHPHQWDWLRQFRVW &RVW ZDV UDUHO\ RYHUWO\PHQWLRQHG E\ FRQWULEXWRUV WR WKH VWXG\
6RPH RI WKH LPSOLFLW FRVW LVVXHV LQFOXGHG VRIWZDUH OLFHQVHV
VWRUDJH FRVW WHFKQLFDO VXSSRUW DQG IDFLOLWLHV DQG WHFKQLFDO
PDLQWHQDQFH ZKLFK DOO QHHG WR EH FRQVLGHUHG LQ HDUO\ SODQQLQJ
-R\HV	6PDOOZRRG
8VHU DWWLWXGH DQG SHUVRQDO
VNLOOV
'HNHWHODHUH HW DO  DUJXH WKDW UHJDUGOHVV RI ZKHWKHU WKH
SRUWIROLR LVSDSHURUGLJLWDO LW UHTXLUHVDFRQVLGHUDEOHDPRXQWRI
WLPH DQG DWWHQWLRQ WR GHFLGH KRZ D SRUWIROLR ZRXOG PDNH D
GLIIHUHQFH LQ WKH VWXGHQWV¶ OHDUQLQJ 7KH VWXGHQW QHHGV WR EH
PRWLYDWHG DQG SDVVLRQDWH WR XVH WKLV DSSOLFDWLRQ VXFFHVVIXOO\
0RUHRYHULWLVYLWDOO\LPSRUWDQWWKDW,7VNLOOWUDLQLQJLVSURYLGHG
ZKLFK LV QHHGHG WR HQDEOH VWXGHQWV WR FUHDWH SRUWIROLRV 'RLJ
,LOVOH\0F/XFNLH	3DUVRQV
6\VWHP'HVLJQ $GHWDLOHGVWXG\VKRXOGEHGRQHWRSURGXFHDQ(SRUWIROLRV\VWHP
ZKLFK LV FRPSDWLEOH HDV\ WR XVH XVHUIULHQGO\ DWWUDFWV WKH
LQWHUHVWRI WHDFKHUVDQGVWXGHQWVDVZHOODVPHHWLQJ WKH VWDQGDUG
RI WKH YRFDWLRQDO HGXFDWLRQ V\VWHP 0RKG %HNUL HW DO 
)XUWKHUPRUH WKHSURFHVVRI GHSOR\PHQW DOVRSOD\V DQ LPSRUWDQW
UROH WR DWWUDFW XVHUV WR SHUVLVWHQWO\ XVH WKLV DSSOLFDWLRQ $V 1RU
5DMD	-KHHLQIRUPHGIURPWKHLUILQGLQJRQHYDOXDWLRQRI
(SRUWIROLRGHSOR\PHQWVWXGHQWVDQGOHFWXUHUVGLGQRWIDFHPDQ\
FKDOOHQJHV LQ WKH WHFKQRORJLFDO DVSHFW EXW WKH\ IDFHG PDQ\
FKDOOHQJHVLQWKHFRQVWUXFWLRQRINQRZOHGJHDQGPDNLQJPHDQLQJ
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RXWRIWKHSURFHVVWKDWWKH\HQJDJHGLQ
0DQDJHPHQW,VVXHV +DOODPUHSRUWHGWKDWLQRUGHUWRVXVWDLQDQGEXLOGDVWURQJ
IXWXUH IRU HSRUWIROLRV WKH PDQDJHPHQW DQG FRPPXQLW\ LQ
SUDFWLFHVKRXOGWRJHWKHUJLYHIXOOFRRSHUDWLRQDQGVXSSRUW
7HFKQLFDODVVLVWDQFH 7KH HQYLURQPHQW RI WKH V\VWHP GHSOR\PHQW VKRXOG DOVR
FRQVLVWHQWO\VXSSRUWDQGDVVLVWWKHXVHUV2ZHQ
3K\VLFDOIDFLOLWLHV /DFNRIXVHUV¶DFFHVVWR,&7IDFLOLWLHVLVRQHWKHSUDFWLFDOEDUULHUV
WR LQGLYLGXDOV¶ HQJDJHPHQWZLWK WKH V\VWHP 2ZHQ 7KH
DFFHVV WR ,7HTXLSPHQW LVHVVHQWLDODV LVFRQYHQLHQWDQG UHOLDEOH
LQWHUQHWDFFHVV IURPKRPHRUDVWXG\URRP)RU LQVWLWXWLRQV WKLV
EULQJVDERXW LQFUHDVLQJGHPDQGVRQ,7LQIUDVWUXFWXUHLQ WHUPVRI
VRIWZDUHVHUYHUVSDFHDQGVWDIIVXSSRUW'RLJHWDO
$XWKHQWLFLW\DQGUHOLDELOLW\ &DUOLQHU EPHQWLRQHG WKDW DXWKHQWLFLW\PD\ EH RQH RI WKH
FKDOOHQJHV LQ HSRUWIROLR LPSOHPHQWDWLRQ LQ RUGHU WR YHULI\ WKH















,QFOXVLYH KHUH PHDQV SHHUDVVLVWDQFH LQVWUXFWRUDVVLVWDQFH DQG WHFKQLFDODVVLVWDQFH 8VHUV QHHG WR EH
SURYLGHGZLWKFRQWLQXRXVVXSSRUWIURPHYHU\RQHWRHQVXUHWKDWWKH\UHPDLQHQJDJHGZLWKWKHHSRUWIROLR











QHHGV RI WKH FRXUVH DQGPXVW EH DGDSWHG WR WKH FXUUHQW SHGDJRJLF DSSURDFK DV VXJJHVWHG E\ -R\HV HW
DOZKHUHWKHSURFHVVHVLQYROYHGLQWKHFUHDWLRQRIWKHHSRUWIROLRLQWKHSDUWLFXODUFRQWH[WPXVWEH
XQGHUVWRRGDQGERWK WHFKQLFDODQGSHGDJRJLFVXSSRUWQHHGV WREHSURYLGHGWRHQVXUH WKHVXFFHVVRI WKH
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RSHQVRXUFHDSSOLFDWLRQZLOOEHWKHEHVWFKRLFHWRFRQVLGHUGXHWROHVVPDLQWHQDQFHDQGQRUHTXLUHPHQWWR
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GHOLYHU\ RI WUDLQLQJPRGXOHV 7KH WLPH LV QRZ ULJKW WR LQWURGXFH DQ HOHFWURQLF OHDUQLQJ V\VWHP WR WKH
WUDLQHHVEHJLQQLQJDW OHYHODQGZRUNLQJ WKURXJK WR OHYHO ,W LVHYLGHQW WKDWDOO LQWHUYLHZHHVZHUH LQ
DJUHHPHQW WKDW DOO SURJUDPV LQFOXGHG LQ 6NLOOV7UDLQLQJ VKRXOG EH VWDQGDUGL]HG E\ XVLQJ DQ HOHFWURQLF
OHDUQLQJ V\VWHP WR IDFLOLWDWHPRQLWRULQJ DQGPDLQWHQDQFH RI WKH WUDLQHHV DVZHOO DV WR LQFUHDVH SXEOLF
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VKRZHGWKDWLWVLQWURGXFWLRQWRWKH6NLOOV7UDLQLQJ3URJUDPLVVXSSRUWHG'HVSLWHWKHSRVLWLYHUHVXOWVWKHUH
DUHVHYHUDOFRQVWUDLQWVWKDWQHHGWREHDGGUHVVHGDQGWDNHQLQWRDFFRXQWVXFKDVLPSOHPHQWDWLRQFRVWV
WHFKQLFDO UHTXLUHPHQWV SK\VLFDO IDFLOLWLHV VXSSRUW DQG DVVLVWDQFH DV ZHOO DV WKH DXWKHQWLFLW\ LVVXHV
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